Abstract: Xanthomanas campestris pv. oryzae is a causal agent of rice bacterial blight, a destructive rice disease worldwide. This disease is widely spread in Vietnam. Many people have attempted to control this disease by chemical sprays. However, there are claims and counterclaims about the performance of many chemicals because they are hazardous to humans and environment. The most accepted and promising strategy is breeding resistant cultivars. In this study, 64 rice lines provided by IRRI were evaluated for the resistance to bacterial leaf blight in Thua Thien Hue province of Vietnam. The experiments were laid out in a completely randomized design (CRD) 
Introduction
Xanthomanas campestris pv. oryzae is the causal agent of bacterial leaf blight (BLB). The disease caused the decline of photosynthesis and yield loss of 20-30 % (Ou, 1985) even more seriously from 80 % (Singh et al., 1997) to 100 % (Zhai and Zhu, 1999) . The symptoms are typical as the appearance of pale-green to grey-green streaks, particularly at the leaf margins. The lesions coalesce and spread over the entire leaf, and the yellowish-white discoloration appears.
Eventually, the whole leaf may become whitish and grayish. In susceptible cultivars, the leaf sheath may also be infected. The disease can occur in both tropical and temperate environments, particularly in irrigated and rain-fed lowland areas. In general, BLB disease favors temperatures of 25−34 °C, with relative humidity above 70 % (IRRI). BLB disease develops in the period of photosynthesis peak, under the hot and wet weather, and strong wind. It also occurs when high density is applied and there are pests available in the field (Vu At present, there is no specific pesticide to treat BLB, and other pesticides are used only to prevent the disease. The use of the resistant cultivars, seed treatments (Singh and Monga, 1985) , and careful crop management (Padmanabhan, 1983 ) is suggested to reduce the incidence of the disease. Thus, this study was conducted to select promised rice lines that have a high level of BLB resistance, high yield, and good quality. These lines would be appropriate under local conditions and contribute to the breeding program in Thua Thien Hue province.
Material and method

Materials
A rice germplasm with 64 rice lines carrying resistant gene was provided by the International Rice Research Institute (IRRI). The HT1 variety cultivated in Thua Thien Hue was used as the control (Table 1) . IR 1  IRBB1 2013DS  IR 23  IRBB60 2013DS  IR 47  IRBL3-CP4  IR 2  IRBB3 2013DS  IR 24  IRBB61 2013DS  IR 48  IRBL5-M  IR 3  IRBB4 2013DS  IR 25  IRBB62 2013DS  IR 49  IRBL9-W  IR 4  IRBB5 2013DS  IR 26  IRBB63 2013DS  IR 50  IRBLK-Ku [C0]  IR 5  IRBB7 2013DS  IR 27  IRBB64 2013DS  IR 51  IRBLKh-K3 [C0]  IR 6  IRBB8 2013DS  IR 28  IRBB65 2013DS  IR 52  IRBLKm-T5 [C0]  IR 7  IRBB10 2013DS  IR 29  IRBB66 2013DS  IR 53  IRBL20-IR24  IR 8  IRBB11 2013DS  IR 30  IRBB24 2013DS  IR 54  IRBLZ5-CA (R)  IR 9  IRBB13 2013DS  IR 31  IRBLA-A  IR 55  IRBLSH-Ku [C0]IR85430  IR 10  IRBB14 2013DS  IR 32  IRBLA-C  IR 
Method
A completely randomized design without replications was applied. The plot size was 1 m 2 consisting of double rows spacing of 2 cm. The hills of HT1 variety were transplanted alternately with the other lines. In order to objectively assess the potential resistance, pesticides
were not used during the growing. Sowing was on Jan 8th and transplanting was on Feb 3rd,
2015.
The growth characteristics included the total growth time, the number of effective tillers, and the plant height. They also comprise the panicle length, leaf senescence, the number of panicles/m 2 , and the number of grains/panicle. The weight of 1000 grains was assessed according to the standards of QCVN 01-55: 2011/BNNPTNT.
Assessing the resistant level to BLB was based on the test documents of IRRI. The testing was performed once per 10 days with ten points per line, ten plants per point. The infected leaves were counted and the diseased level was classified. The severity index was performed from the disease incidences. The data were analyzed with mean and mean ± SE using an Excel software.
Weather condition
The weather conditions in Thua Thien Hue from January to April 2015 were recorded ( Table 2) . The data showed that the temperature increased from 19.5 °C (January) to 25.9 °C (April), whereas the high rainfall occurred mainly in March and April, and the humidity maintained at the 90 % level during the season. These weather conditions caused difficulties for sowing and the rice growth. They took advantages for pest development like blast disease, leaf blight disease, worm, mice, etc.
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Results and discussion
Growth and development stages
The time from establishment to harvest is a genetic characteristic and affected by surrounding conditions. Regarding growth time, IRRI (1995) classifies rice varieties as very short-duration group (less than 90 days), short-duration group (91-115 days), medium-duration group (116-130 days) and long-duration group (more than 131 days). The rice germplasm used in this study was divided into 4 groups ( Table 3 
Agronomical characteristics
Plant structure
The plant height, ability to tillering, number of effective tillers, and flag leaf age are important criteria to assess the growth ability, potential yield, and adaptability under local conditions. The rice germplasm was divided into different groups based on these characteristics (Table 4) . 
Flowering and grain characteristics
The characteristics of flowering and grains directly decide the rice yield. The high yield varieties have long panicles, more grains per panicle, high 1000-seed weight and long panicle axis. Table 5 illustrates these characteristics of the studied germplasma. 
Levels of bacterial leaf blight infection
The resistance to leaf blight infection depends on the biological characteristics of the Xanthomonas oryzae bacteria. They are diverse in terms of the physiological strains. In the northern part of Vietnam, 7 physiological strains are found alternately in the region. Thus, this resistance is unsustainable. The results of levels of bacterial leaf blight infection are presented in Table 6 .
There was no detection of BLB disease in 32 lines. Three lines: IR 10, IR 7, and IR 54 were infected with the disease incidence of less than 30 %. There were 30 infected lines, accounting for 46.2 % in the germplasm. The BLB severity was recorded in line IR2 (78.94 %), while HT1 variety had the disease incidence of 44.44 %. 
Agronomical characteristics and yield components of bacterial leaf blight uninfected lines
The results of assessing BLB infected levels indicate that 32 uninfected lines are considered as promised ones for the selection and breeding program. The agronomical characteristics and yield components are described in Table 7 . 
Conclusions
In the germplasm of this study, there were 4 groups: the very short-duration group had only line IR 45; the short-duration group had 39 lines; the medium-duration group had 21 lines;
and the long-duration group included IR 18, IR 61, IR 17 and IR 62.
All the lines gave the plant height from short to medium. No lines had a high plant. Most lines had the medium tillering ability and medium effective tiller number. The flag leaf age was mostly medium, except for 9 lines with the long flag-leaf age.
